The present study was conducted to evaluate laparoscopic intrauterine and intraperitoneal AI in a fat-tailed sheep breed. Multiparous and nulliparous (n ¼ 72) healthy Shall ewes (Iranian native breed) were assigned into 3 experimental groups to be inseminated with 3 laparoscopically insemination methods, including intrauterine insemination with frozen semen (IUIFZ; n ¼ 34), intraperitoneal insemination with fresh semen (IPIFR; n ¼ 21), and intraperitoneal insemination with frozen semen (IPIFZ; n ¼ 17). To perform the experiment easily and control confounding factors, the experiment was conducted in 5 replicates. In each replicate, similar numbers of ewes belonging to each experimental group were included, synchronized, and inseminated with the fresh or frozen semen collected from the same fertile ram. Estrus was synchronized using CIDR for 14 days. Immediately after CIDR removal, all ewes received 400 IU of pregnant mare serum gonadotropin. Inseminations with 300 million total spermatozoa ($70% progressive forward motility) were performed 51.1 AE 0.64 h after CIDR removal. Intrauterine insemination was conducted at the tip of the uterine horn, ipsilateral to the ovary having a dominant follicle. In the case that both ovaries had a dominant follicle, half of the straw was deposited in each horn. In 2 other experimental groups (IPIF and IPIR) either fresh or frozen semen was deposited on the surface of ovaries having a dominant follicle. Pregnancy was diagnosed with transrectal ultrasonography on Day 30 after AI. Data were analyzed using logistic regression. The pregnancy rate in the IUIFZ group (51.7%) was significantly higher than in IPIFR and IPIFZ experimental groups (17.6 and 0%, respectively; P , 0.01), and there was significant difference between IPIFR and IPIFZ in pregnancy rate (P , 0.05). In conclusion, the laparoscopic intrauterine insemination method can be applied effectively in Shall fat-tailed sheep. Laparoscopic intraperitoneal inseminations with fresh or with frozen semen are not recommended for AI in fat-tailed sheep. The aim of this study was to determine the intervals between sponge removal and the onset of estrus, sponge removal and the first detected ovulation, and onset of estrus and the first ovulation, and also to determine the duration of estrus, in superovulated Santa Inês ewes subjected to natural mating (NM) and AI. The trial was done in July and February at Cachoeiras de Macacu-Rio de Janeiro (22827 0 S, 43839 0 W). Fifteen nonpregnant Santa Inês ewes, age 3.4 AE 1.4 years, weighing 47.8 AE 6.3 kg, with 3.3 AE 0.4 body condition score (scale of 1 to 5), were randomly assigned to 2 groups. Both groups were superovulated using the same protocol and were mated in a crossover design by NM and laparoscopic AI. Estrus was synchronized using intravaginal sponges (60 mg of medroxyprogesterone acetate; Progespon (25, 25, 15, 15, 10, and 10%) at 12-h intervals. At the first pFSH dose, new sponges were inserted. At the fifth pFSH dose, 0.0375 mg of cloprostenol was administered IM and the sponges were removed. After the sponge removal, the NM group was exposed to rams twice per day for mating, until the end of estrus. In the AI group, estrus was detected using a teaser with the penis diverted. The females were permitted to be mounted twice per day until the end of estrus, and were inseminated with frozen-thawed semen 24 and 36 h after the end of superovulation. The follicular development and ovulation time were observed using real-time ultrasonography (8.0 MHz Pie Medical Ò , Aquila Vet, Tokyo, Japan) at 12-h intervals. For statistical analysis, a Student's t-test was performed (5% significance level) using the BioEstat program. Results are presented as mean AE standard deviation. The time from sponge removal to onset of estrus and the duration of estrus did not differ between NM and AI groups (31.79 AE 5.94 v. 25.25 AE 10.38 h and 29.89 AE 11.54 v. 26.66 AE 8.67 h, respectively). The time from sponge removal to ovulation and from onset of estrus to the first ovulation were shorter (P , 0.001) in the NM group (32.11 AE 12.72 v. 56.48 AE 15.39 h and 8.61 AE 5.99 v. 32.25 AE 18.57 h, respectively). The time from sponge removal to ovulation in July and February was 56.07 AE 7.27 versus 56.83 AE 20.72 in the AI group and 29.54 AE 0.56 versus 33.83 AE 19.02 in the NM group, respectively, suggesting that the season of the year in a tropical region did not influence the ovulation time for each treatment. Possibly, the mechanical stimulation induced by the contact of the penis with the vagina fornix and by the accessory sex glands fluids in mating hastened the ovulation time in the NM group. The service can shorten the time of ovulation.
SINGLE FIXED-TIME LAPAROSCOPIC INTRAUTERINE INSEMINATION IN PIGS TO PRODUCE LOW-DIVERSE EMBRYOS
In vivo-derived embryos at a defined stage of development are often a necessary requirement for ongoing biotechnological applications. Because double fixed-time insemination after ovulation induction is commonly used in pigs to produce embryos, variations in the time of ovulation and fertilization of the ovulated oocytes by spermatozoa mainly of 1 of the 2 inseminations can cause, however, diversities in embryo development. To moderate embryo diversity and to realize a uniform outcome of porcine embryo stages, single laparoscopic fixed-time insemination can be used to minimize embryo diversity. The potential of laparoscopic intrauterine insemination (LIUI) has been demonstrated in sperm-mediated gene transfer (Fantinati et al. 2005 ) and evaluation of sperm migration (Brüssow et al. 2006 (Brüssow et al. , 2011 . The aim of the present study was to analyze the development and possible diversity of embryos after LIUI. Forty-eight puberal German Landrace gilts were included in the study. Estrus of gilts was synchronized by 15-day Regu-Mate Ò (Intervet, Millsboro, DE, USA) feeding and follicle development was stimulated with 850 IU of eCG 24 h after Regu-Mate Ò treatment. Ovulation was induced by 500 IU of hCG 80 h after eCG treatment. The LIUI was performed 31 h after hCG treatment. To that, ketamine/azaperone-anaesthetized gilts were fixed in a dorsal position, a pneumoperitoneum was produced and 3 trocar cannulas were inserted into the abdomen for optics and instruments. Laparoscopic handling was observed on a television monitor. Each uterine horn was carefully fixed with an atraumatic forceps 10 to 15 cm caudal from the utero-tubal junction and the uterine wall was punctured with a 2.5-mm diameter trocar. A 2.2-mm catheter connected to a syringe was inserted about 3 cm into the uterine lumen and 20 mL of extended, fresh boar semen (32.2 Â 10 6 sperm cells mL
À1
; 65% motility) was deposited in the lumen. Embryos were surgically flushed from the genital tract on Day 2 and 3, respectively. Altogether, 778 oocytes were recovered (recovery rate 68 AE 17%); 45 of 48 gilts (93.8%) revealed fertilization and 76.1% of the recovered embryos (n ¼ 592) were at the 2-and 4-cell stage. On Day 2 (n ¼ 22 gilts), a higher percentage of gilts displayed only 2-cell embryos compared with both 2-and 4-cell, and only 4-cell embryos (72.2 v. 22.7 and 4.6%, P , 0.05; chi-square test). On Day 3 (n ¼ 23 gilts), there was a shift regarding the embryo stage. The proportion of gilts with 2-cell, 2-and 4-cell, and only 4-cell embryos was 4.3, 0, and 95.7%, respectively (P , 0.05). Results of the present study demonstrate high rates of fertilization and of non-diverse developed embryos after single fixed-time LIUI in gilts. Additionally, these results were achieved after inseminating a 75% lower number of sperm cells per insemination dose. Laparoscopic intrauterine insemination can be suggested as an alternative for insemination of sex-sorted semen where the number of available sperm cells after the sorting procedure is restricted.
SPERM BINDING TO PORCINE UTERINE EPITHELIAL CELLS MIGHT BE LECTIN MEDIATED

A. Bergmann, U. Taylor, and D. Rath
Institute of Farm Animal Genetics, Friedrich-Loeffler-Institute (FLI), Neustadt-Mariensee, Germany
Evidence suggests that porcine spermatozoa bind to the endometrium lining after entering the uterus. In previous studies, it was verified that this binding is specific to porcine uterine epithelial cells (UEC). Here, we present trials aimed at identifying the engaged binding mechanism. Several interactions of spermatozoa with the female reproductive tract are known to be lectin mediated. The respective sugar ligands are species specific for the oviductal as well as zona pellucida surface membrane. Therefore, we hypothesised that sperm-endometrium interactions are mediated by lectins, too. To block possibly existing sugar moieties on the sperm surface, we pre-incubated spermatozoa with lectins selected for their strong binding to viable spermatozoa [wheat germ agglutinin WGA, succinylated WGA (sWGA), concanavalin A (ConA)] and subsequently undertook co-incubation studies using an established cell culture model from primary porcine uterine epithelial cells. All trials were carried out in modified Dulbecco's Modified Eagle's Medium containing 20% serum (D20) because the UEC monolayer proved to react sensitive to PBS as well as to semen extender. Pre-trials confirmed that in D20 sperm vitality remained unaffected and lectin binding efficiency did not differ compared with PBS. The sperm-rich fraction of the ejaculate from 3 German Landrace boars was collected in D20 and washed by centrifugation. The pellet was resuspended in D20 and the concentration adjusted to 100 Â 10 6 spermatozoa mL À1 . Then, the samples were incubated with 1 of the 3 lectins (10 mg mL À1 ) for 15 min at 378C. As a control, 1 aliquot of the sperm suspension was incubated without lectins. After another washing step, the pellet was resuspended in D20. For co-incubation with UEC, 500 mL of lectin-incubated sperm was released onto a UEC monolayer and the binding activity observed under a phase contrast microscope. The binding density was quantified by area under view and compared to results from the control incubation with untreated sperm. Images (2 repeats/boar and lectin) were divided into fields of 61.6 mm 2 and the fields with and without sperm were counted. For statistical analysis, a Tukey Test was carried out. Sperm treated with WGA and sWGA, both binding to glucosamine molecules, showed significantly reduced binding activity to the UEC (P , 0.05), whereas ConA-treated and untreated sperm bound in the dense pattern as shown in previous trials. The results indicate that the sperm-UEC binding mechanism is mediated by glucosamine moieties on the sperm surface, which interact with matching lectins placed on the UEC membrane surface. Investigations for further confirmation of the suggested binding mechanism between porcine sperm and the uterine epithelial layer are ongoing.
Supported by IMV Technologies, L'Aigle, France.
INFLUENCE OF SPERM STIMULANTS ON EQUINE EPIDIDYMAL SPERM APOPTOSIS
C. M. Melo-Ona, L. C. O. Magalhães, C. P. Freitas-Dell'Aqua, F. C. Landim-Alvarenga, R. R. Mazieiro, J. A. Dell'Aqua Jr., G. A. Monteiro, R. F. Soares, and F. O. Papa São Paulo State University, Botucatu, São Paulo, Brazil
Alterations to a sperm cell that are similar to apoptosis reduce the sperm cell longevity in the female reproductive tract. The aim of the present study was to evaluate the effect of sperm motility factors [caffeine, heparin, and penicillamine, hypotaurine, and epinephrine (PHE)] on phosphatidylserine translocation in equine epididymal semen. Equine epididymal samples were obtained from 10 stallions using retrograde flush with 40 mL of BotuSemen Ò (BS) per epididymal cauda. The samples were divided into 3 groups: BS (control), Fert-TALP (Fert), and Sperm-TALP (SP), and diluted 1 : 1 with these media. Samples containing 100 Â 10 6 sperm cells were loaded into straws, and then incubated at room temperature (258C) for 15 min. The samples were centrifuged (1000g for 10 min), the supernatant was removed and the pellets were resuspended in BotuCrio Ò . Samples were loaded into 0.5-mL straws and cooled at 58C for 20 min. Then, they were frozen in nitrogen vapor (6 cm above the level of LN) for an additional 20 min and finally plunged into nitrogen and stored. The straws were thawed at 468C/20 min. Sperm motility was evaluated by computer-assisted semen analysis (CASA; HTM-IVOS 12). To evaluate the pancreatic secretory trypsin inhibitor (PSTI), the Annexin V-FITC Apoptosis Detection Kit (6710KK; Pharmingen, San Jose, CA, USA) was used according to the manufacturer's recommendations. The samples were diluted in Annexin V buffer solution to a concentration of 2 Â 10 6 spermatozoa mL À1 and then 5 mL of Annexin V-FITC, 5 mL of propidium iodide (PI, 50 mg mL À1 ), and 2 mL of Hoechst 33342 dye (H342, 40 mg mL À1 ) were added. The samples were then homogenized and incubated for 15 min. Then, 400 mL of Annexin V buffer solution was added to obtain a final concentration of 1 Â 10 6 spermatozoa mL
À1
. (28.3 AE 13.6, 28.7 AE 13.7, and 27.7 AE 15.4) , and dead cells with translocation of phospholipids (1.8 AE 1.1, 1.2 AE 1.9, and 1.4 AE 2.6) were registered for BS, SP, and Fert, respectively. No difference was observed among incubation media. The results of the present experiment reinforce the idea that the incubation of equine epididymal semen with either SP or Fert medium has a beneficial effect on sperm parameters without being deleterious to sperm fertility. The purpose of this study was to determine the effectiveness of increasing progesterone (P4) concentrations during early pregnancy, by supplementing a low dose of Regu-Mate Ò (Intervet, Millsboro, DE, USA) on Days 3, 4, and 5, post-ovulation to AI mares. Sixty-three AI-bred mares were randomly allocated to 1 of 2 treatment groups. All mares underwent ovulation induction using 1.5 mg mL À1 of deslorelin acetate (IM) following observation of $30-mm follicles and were inseminated with either fresh (n ¼ 57) or cooled (n ¼ 6) semen from fertile stallions approximately 24 h later. Ovulation was verified via ultrasonography in all mares. Mares allocated to the treatment group (n ¼ 29) received altrenogest (Regu-Mate Ò ) orally at a rate of 15 mg per day on Days 3, 4, and 5 following ovulation (d ¼ 0), whereas control mares (n ¼ 34) received no treatment. Blood samples were collected from all mares from Day 0 (ovulation) through Day 6 post-ovulation via jugular venipuncture. Pregnancies were determined via ultrasonography at 18 days post-ovulation. The pregnancy rate for untreated mares (18/34, 53%) was not different (P . 0.05) from altrenogest-treated mares (13/29, 45%). There was no difference (P . 0.50) in pregnancy rates when mares were AI bred 1 (19/39, 49%) or 2 (10/20, 50%) days from ovulation. The mean plasma P4 concentration on Day 5 was higher (P , 0.06) for pregnant control mares (4.75 AE 0.59 ng mL
PROGESTERONE SUPPLEMENTATION DAY 3 TO 5 POST-OVULATION IN AI-BRED MARES
À1
) compared with open control mares (3.50 AE 0.25 ng mL
). There was a greater increase (P , 0.02) in plasma P4 concentrations (Day 5 -Day 1 concentration) in untreated pregnant mares (3.87 AE 0.56 ng mL ). In conclusion, it was determined that altrenogest supplementation from Day 3 to 5 post-ovulation was ineffective in improving pregnancy rates. However, it is unknown if this was the result of the dose used or the length of supplementation. Additionally, the timing of altrenogest coincided with a significant increase in P4 in pregnant mares compared with open mares, indicating that the timing may be correct or there was action of an unknown embryonic luteotropin(s), which would describe the differences between P4 concentrations in pregnant versus open mares.
REACTIVE OXYGEN SPECIES IN STORED STALLION SEMEN
J. M. Morrell, A. Lundgren, P. Humblot, and A. Johannisson Clinical Sciences, Swedish University of Agricultural Sciences (SLU), Uppsala, Sweden
The quality of cooled semen doses for AI varies considerably between stallions. One of the factors affecting sperm quality may be the content of reactive oxygen species (ROS), which are known to affect fertility in some species. The objective of this study was to measure the ROS content of cooled stored stallion semen doses for AI as part of an evaluation of sperm quality and to correlate it with pregnancy rates. Ejaculates (3 per stallion)
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Reproduction, Fertility and Developmentwere collected from 14 stallions at a commercial stud farm and were extended in INRA 96 (IMV Technologies) as standard cooled semen doses for AI. After transporting the semen doses overnight to the laboratory at the Swedish University of Agricultural Sciences (Uppsala, Sweden) in an insulated container with a cold pack, aliquots were evaluated for sperm quality and ROS content by staining with hydroethidine and dihydrodichlorofluorescein diacetate and measuring fluorescence by flow cytometry (Guthrie and Welch 2006 J. Anim. Sci. 84, 2089-2100). Seven sperm sub-populations were quantified: superoxide positive or negative, living (SþL and SÀL, respectively); superoxide positive, dead (SþD); and hydrogen peroxide positive or negative, living or dead (PþL, PÀL, PþD, and PÀD, respectively). Sperm motility was measured by computer-assisted sperm motility analysis (Sperm Vision, Minitube), membrane integrity by flow cytometry, and chromatin structure using the sperm chromatin structure assay (all assays described in Morrell et al. 2011 Theriogenology 76, 1424 -1432 . Pregnancy rates following AI with cooled semen doses from the same stallions were available later in the year. The effect of stallion was tested by ANOVA. Correlations were calculated between the proportions of sperm stained for S or P and other sperm quality parameters and also with pregnancy rates (SAS version 9.1, SAS Institute Inc., Cary, NC, USA). The effect of stallion was significant on all variables measured (P , 0.01). There were no significant correlations between percentages of SþL or PþL spermatozoa and progressive motility, membrane integrity, or DNA fragmentation index (%DFI). There was a trend for the proportion of P-L spermatozoa to be correlated with progressive motility (r ¼ 0.51; P , 0.07) whereas the proportions of SþD and PÀD were negatively correlated with progressive motility (r ¼ À0.66 and À0.61; P , 0.02). The proportion of SþD and chromatin damage were negatively correlated (r ¼ À0.54; P , 0.05). There was a trend for the proportions of SþD and PþD to be negatively related to the overall pregnancy rate (r ¼ À0.52; P , 0.07, and r ¼ À0.58; P , 0.05, respectively). The proportions of superoxide and hydrogen peroxide-containing live spermatozoa were not correlated to stallion fertility or other parameters of semen quality in stored semen samples. In contrast, a significant negative relationship was found between the proportion of dead spermatozoa producing superoxide radicals and progressive motility, and between dead spermatozoa producing superoxide radicals and chromatin damage. However, many factors contribute to sperm quality and fertility, with many interactions between them. More work is needed to unravel these different effects and determine which factors can be used to predict stallion fertility.
FREEZING OF DONKEY SEMEN AFTER 24 HOURS OF COOL STORAGE: PRELIMINARY RESULTS
F. Qeusada
, and M. Hidalgo Several studies on sperm cooling and cryopreservation have been done in horses; however, only a few them have been developed in donkeys. In addition, no studies have been performed to freeze cooled stored donkey semen. Therefore, the aim of this study was to determine if it is possible to freeze donkey sperm after 24 h of cool storage. Semen was collected from 4 Andalusian donkeys by artificial vagina. After collection, each sample was separated into 2 aliquots; one of them was immediately frozen (t0) and the other one was cooled and stored before freezing (t24). The cryopreservation procedure consisted of a previous dilution of semen with EquiPro TM . After that, semen was centrifuged and the sperm pellet resuspended with Gent Ò extender plus ethylene glycol (4%) to achieve a final concentration of 100 Â 10 6 sperm mL
À1
. Sperm was slowly cooled to 58C, loaded in 0.5-mL plastic straws and frozen in LN vapours. The second aliquot (t24) was diluted with Gent Ò extender to a final concentration of 50 Â 10 6 sperm mL À1 and then cooled and stored at 58C for 24 h. After that, cooled semen samples were cryopreserved following the same procedure as described above. Straws were thawed in a water bath at 378 for 30 s. Computer-assisted sperm motility analysis was performed. Total motility (TM), progressive motility (PM), and the following kinematic parameters: velocity curvilinear (VCL; mm s À1 ), velocity straight line (VSL; mm s À1 ), velocity average path (VAP; mm s À1 ), linearity (LIN; %), straightness (STR; %), wobble (WOB; %), amplitude of lateral head displacement (ALH; mm), and beat cross frequency (BCF; Hz) were compared between treatments by ANOVA. Results were expressed as mean AE standard error. Significant differences (P , 0.05) were found between treatments (t0 v. t24) for TM (63.76 AE 4.75 v. 51 6.51 AE 0.06). These preliminary results showed significant differences between cryopreservation at 0 and 24 h post-cooling; however, understanding that direct freezing is better in terms of sperm motility, cryopreservation of cooled stored semen could still be considered good according to the values obtained for sperm motility parameters after thawing. In our opinion, sperm centrifugation before cooling probably improve the results of cryopreservation 24 h post-cooling, due to the negative effect of seminal plasma on sperm viability during storage. In addition, the analysis of other sperm parameters would be useful to check more accurately differences between treatments. In conclusion, sperm motility parameters were higher in donkey semen samples immediately frozen after collection in comparison to semen samples cryopreserved after 24 h of cooling storage. Further studies are needed to improve cooling and cryopreservation procedures for freezing cooled stored donkey semen. Early postpartum cyclicity is related to subsequent fertility. This field study evaluated the effect of gonadotropin-releasing hormone (GnRH) administration around the first postpartum month on subsequent reproductive performance in dairy cows. Holstein dairy cows underwent ultrasonography at 30.0 (AE6) days postpartum to determine the existence of ovarian structures including corpus lutea (CL), follicles, or cysts. The cows without CL were divided randomly into 2 treatment groups: GnRH group and control group. Cows in the GnRH group received an injection of 100 mg of GnRH (gonadorelin, Godorel, Uni-Biotech Co. Ltd., Korea; n ¼ 151). Cows in the control group received no GnRH (n ¼ 171). Cows diagnosed with endometritis at the time of ultrasonography were excluded from this study. Cows received the normal herd reproductive management program including estrous detection or synchronization, or synchronization of ovulation in the breeding period. The voluntary waiting period from calving to first AI in this study was 40 days. Pregnancy was determined per rectum 60 days after AI by both ultrasonography and palpation. Reproductive performance data were collected for a minimum of 210 days postpartum. Reproduction data between the GnRH and control groups were evaluated by chi-square test or the Cox proportional hazard model with the PHREG procedure using the SAS program (version 9.1, SAS Institute Inc., Cary, NC, USA). The number of days to first insemination after calving did not differ (P . 0.05) between the control group (80.9 AE 2.2 days) and the GnRH group (82.1 AE 2.3 days), while the pregnancy rate to first insemination tended to be higher (P ¼ 0.1) in the GnRH group (42.3%) than in the control group (33.3%). Furthermore, the pregnancy hazard was higher by 210 days in milk for the GnRH group compared with the control group (hazard ratio ¼ 1.33; P , 0.05), which resulted in a 26-day reduction in the median interval to pregnancy. In conclusion, the administration of GnRH around the first postpartum month improved subsequent reproductive performance in dairy cows. Physiological and behavioral differences between Bos taurus and Bos indicus can influence the response to a fixed AI protocol. The objective of this study was to examine the reduction of the usual dose of 2 mg of estradiol benzoate (EB) to 1 mg at the beginning of a fixed-time AI protocol, aiming at follicular regression. In a second step, we evaluated the effect of EB on follicle development during follicular pre-deviation and dominance. The experiment was performed at Monte Verde Farm (Uberaba, MG, Brazil). Twenty-two cows (n ¼ 10 heifers and n ¼ 12 nonlactating cows) underwent an estrous synchronization protocol with a progesterone-releasing intravaginal device (P4; Sincrogest Ò , Ouro Fino Animal Health, São Paulo, Brazil) and received 1 (G 1mg , n ¼ 11) or 2 mg (G 2mg , n ¼ 11) of EB (Sincrodiol Ò , Ouro Fino Animal Health), on a random day (designated Day 0). Follicular dynamics was monitored once per day by ultrasonography from Day 0 to 4 with blood sample collections. In a second step, females received 2 mg of EB on Day 3 (G D3 , pre-deviation, n ¼ 4) or Day 5 (G D5 , dominance, n ¼ 4) of the estrous cycle (Day 0 was the ovulation). Following these treatments, follicular development was monitored daily for 6 days with blood sample collections. The statistical analysis was conducted using the SAS System for Windows 2 (2003; SAS Institute Inc., Cary, NC, USA). The explanatory variables included in the statistical model were the dose of EB, animal category (cows and heifers), and their interaction. The mean test was used to compare intervals from EB treatment to follicular atresia and follicular wave emergence using ANOVA. Progesterone concentrations between groups were compared using the Wilcoxon test. Independently of animal category or stage of the estrous cycle, both EB doses (1 or 2 mg) induced follicular atresia in 2.2 AE 0.9 and 2.1 AE 1.2 days (P . 0.05), respectively. Emergence of a new follicular wave was observed, from Day 0 to 4, in 64% (7/11) of females from G 1mg and in 45% (5/11) from G 2mg , and the interval between treatment and follicular emergence was 3.4 AE 0.8 and 3.0 AE 1.0 days (P . 0.05), respectively. Plasma progesterone concentrations of the 22 animals increased from 2.1 AE 2.0 ng mL À1 to 7.6 AE 3.0 ng mL À1 by 24 h after the device insertion (P , 0.05), reaching peak concentration (8.0 AE 3.0 ng mL
THE ADMINISTRATION OF GONADOTROPIN-RELEASING HORMONE AROUND THE FIRST POSTPARTUM MONTH INCREASES SUBSEQUENT REPRODUCTIVE PERFORMANCE IN DAIRY COWS
À1
) by 48 h after treatment beginning, decreasing to 6.4 AE 2.5 ng mL À1 by 72 h, and remaining constant up to 96 h. Estradiol benzoate injection at follicle pre-deviation (G D3 ) caused follicular atresia (2.0 AE 1.4 days) and emergence of a new follicular wave in 3.7 AE 0.1 days in all animals (4/4). However, EB injection during follicle dominance (G D5 ) did not synchronize a new follicular wave and follicles persisted during the time of monitoring. Furthermore, EB applied at dominance hastened luteolysis in 50% (2/4) of the treated animals. In conclusion, a reduced dose of EB (1 mg) at the beginning of the protocol with P4 effectively induces follicular atresia. To synchronize a wave emergence at any stage of the estrous cycle, EB must be associated with an exogenous source of progesterone. of D-cloprostenol (Prostaglandina Tortuga Ò , Tortuga Companhia Zootécnica Agrária, São Paulo, Brazil). At this time, cows were randomly assigned to 1 of 3 treatments: 300 IU of eCG (Group eCG; n ¼ 138), 300 IU of eCG plus 1 mg of ECP IM (Group eCGþECP; n ¼ 124), or no additional treatment (control; n ¼ 131). Cows were timed inseminated 48 h after P4 device removal and were administrated simultaneously 100 mg of gonadorelin IM (Profertil Ò , Tortuga Companhia Zootécnica Agrária). A subset of cows (n ¼ 98) were evaluated according to the occurrence of estrus between the P4 device removal and TAI and their ovarian follicles were evaluated by ultrasound at P4 device removal and corpus luteum (5 days after TAI). The data were analyzed using the GLIMMIX procedure of SAS (SAS Institute Inc., Cary, NC, USA) and differences with P , 0.05 were considered statistically significant. A greater pregnancy rate (P/AI; P ¼ 0.04) was observed in cows receiving the eCG treatment at P4 device removal [eCG ¼ 42% (58/138) An experiment was designed to compare pregnancy rates in lactating dairy cows synchronized with a 7-day CIDR-Synch or a 5-day CIDR-Synch program and to determine if the addition of a second prostaglandin F 2a (PGF) injection to the 7-day CIDR-Synch program would improve pregnancy rates following fixed-time AI (FTAI). The experiments were performed on 2 dairy farms in Argentina, with year-round calving and a mixed feeding system (35% grazing plus 65% corn silage and grain). Cows (n ¼ 621) were 39.3 AE 6.5 days in milk (DIM, mean AE SD) when they were enrolled in the program, had 2.4 AE 1.5 lactations and a body condition score (BCS) of 3.1 AE 0.2 (range: 2.7 to 4.0). All cows received a pre-synchronization treatment with 2 doses of prostaglandin (PGF, 25 mg of dinoprost, Lutalyse, Pfizer Animal Health, Argentina) 14 days apart, and 11 days after the second PGF (Day 0) received 10 mg of Buserelin (GnRH, Receptal, MSD-Intervet, Argentina) and a CIDR device (1.9 g of progesterone, Pfizer Animal Health). Cows were randomly allocated to 1 of 3 groups. The CIDR devices were removed and PGF was administered to cows in Groups 1 and 2 on Day 7. A second GnRH was given 56 h later and cows experienced FTAI 16 h after gonadotropin-releasing hormone (GnRH) injection (i.e. 72 h after CIDR removal). Cows in Group 2 also received a second PGF injection on the afternoon of Day 7. Cows in Group 3 had the CIDR removed and received 2 PGF injections 12 h apart on Day 5. A second dose of GnRH was given and FTAI was performed at the same time, on Day 8 (i.e. 72 h after CIDR removal). All cows were examined by ultrasonography (Aloka 500V, Aloka, Tokyo, Japan) on the day of the first PGF injection and at CIDR removal to determine the presence and number of corpora lutea (CL), and 30 days after FTAI to determine pregnancy status. Data were analyzed by logistic regression to determine the effects of treatment, parity, days postpartum, milk production, BCS, presence of a CL at enrollment, and number of CL at the time of CIDR removal on pregnancy rates. Overall pregnancy rates did not differ among groups: 32.9% (68/207), 38.2% (78/204), and 38.3% (80/209) for Groups 1, 2, and 3, respectively (P ¼ 0.2). Although the number of CL present at CIDR removal did not significantly affect pregnancy rates (P ¼ 0.4), pregnancy rates in cows with 1 CL in Groups 1 and 2 tended to differ [29.0% (11/38) (173/479)]. Among the other variables evaluated, first-parity cows had 1.96 (1.38-2.78) times more chance of getting pregnant than second-or-more-parity cows (P ¼ 0.002) and cows with BCS .3 had 1.63 (1.16-2.28) times more chance of getting pregnant than those with BCS ,3 (P ¼ 0.003). Finally, herd, days postpartum, milk production, and presence of a CL at enrollment did not significantly affect pregnancy rates. We concluded that the 3 treatments resulted in similar pregnancy rates for lactating dairy cows and that the benefit of adding a second PGF injection to the 7-day protocol was only marginal in cows with 1 CL at CIDR removal. Heritability of reproductive traits is relatively low, leaving only management strategies as an alternative to affect reproductive efficiency in beef cattle. The use of assisted reproductive technologies such as fixed-timed AI (FTAI) offers the ability to increase reproductive efficiency through selection of superior genetics and manipulation of calving dates through estrous-synchronization protocols. Application of these technologies has not been fully embraced by cattlemen due to variation in success rate, primarily associated with the apparent lack of control of follicular waves. While it has been reported that an endogenous increase in FSH precedes the emergence of follicular waves in cattle, we could find no reports on the effects of exogenous FSH on FTAI pregnancy rates. Artificial insemination remains the most important reproductive technology that could positively affect cattlemen. Therefore, this experiment was conducted to test the hypothesis that incorporation of FSH into the CO-Synch synchronization protocol would increase FTAI pregnancy rates in beef cattle. Crossbred beef cows (n ¼ 182) with a mean body weight (BW) of 596 AE 6.6 kg and mean body condition score (BCS) of 5.4 AE 0.07 from 3 different locations were stratified across treatment groups by BW, BCS, and days postpartum or cyclicity status based on plasma progesterone concentrations. Females were estrus synchronized using the 7-day CO-SynchþCIDR protocol. All females received a CIDR insert and 100 mg of gonadotropin-releasing hormone (GnRH; Factrel) on Day 0, followed by CIDR removal, 25 mg of prostaglandin (Lutalyse) IM and fitted with an estrus-detection patch (Estrotect) on Day 7. On Day 2, all females (n ¼ 92) in the FSH treatment group were administered 20 mg of FSH (Folltropin) IM and the remaining females (n ¼ 90) served as nontreated controls. Fixed-timed AI was performed at 72 h following CIDR removal when all females were administered 100 mg of GnRH and the estrus-detection patch was evaluated. The overall FTAI pregnancy rate was 55% (100/182) and there was no difference (P ¼ 0.41) in pregnancy rates across locations so the data were pooled and reanalyzed. Pregnancy rates were not affected (P ¼ 0.54) by treatment group and were 52% (48/92) for the FSH-treated females and 58% (52/90) for the nontreated control group. Similarly, based on evaluation of the estrus-detection patch, there was no difference (P ¼ 0.68) in the percentage of females responding to the synchronization protocol [61% (55/92) v. 68% (61/90)] and no difference (P ¼ 0.55) in the pregnancy rate of responding females [62% (34/55) v. 69% (42/61)] for the FSH-treated and nontreated control groups, respectively. In conclusion, administration of FSH 10 days prior to FTAI in CO-SynchþCIDR synchronized crossbred beef cows did not increase subsequent pregnancy rates. However, exogenous FSH administration should be evaluated further to determine its effects, if any, on follicular dynamics related to FTAI in the lactating beef cow. The aim of this study was to evaluate the generation of hydrogen peroxide (H 2 O 2 ) and membrane lipid peroxidation of subfertile spermatozoa stored at 58C for 24 h. Semen samples, collected from 5 subfertile stallions (#40% of conception rate), were diluted in a skim-based extender (BotuSemen; Botupharma) and stored in a passive transport container at 58C over a period of 24 h. Sperm motility was determined by computer-assisted semen analysis (CASA; IVOS 12, Hamilton Thorne Inc., Beverly, MA, USA) for total motility (TM), progressive motility (PM), and rapid sperm (RAP). Plasma membrane integrity, generation of H 2 O 2 , and membrane lipid peroxidation were determined by flow cytometry (LSRFortessa cell analyzer, BD Biosciences, Franklin Lakes, NJ, USA). For evaluation of acrosome and plasma membrane integrity, samples were stained with Hoechst 33342 dye (H33342; Molecular Probes, Eugene, OR, USA), iodide propidium (IP; Sigma, St. Louis, MO, USA), and fluorescein isothiocyanate-conjugated Pisum sativum agglutinin (FITC-PSA; Sigma). For the assessment of generation of H 2 O 2 , 2 0 ,7 0 -dichlorofluorescein diacetate (DCFH-DA; Sigma), H33342, and IP were added to the sperm suspension. For the assessment of sperm lipid peroxidation, samples were stained with C11-BODIPY 581/591 (Molecular Probes), H33342, and IP. Samples were evaluated after semen collection (0 h) and after 24 h of cooled storage. A total of 10 000 gated events were analyzed per sample by flow cytometry. The green fluorescence (FL1) was collected through a 580-nm band-pass filter and the red fluorescence (FL3) through a 635-nm band-pass filter. Statistical analysis was performed using GraphPad Prism version 4.03 (2005; GraphPad Software Inc., La Jolla, CA, USA), through paired t-test to identify the significant differences (P # 0.05). In general, sperm motility parameters of TM and RAP, and acrosome and plasma membrane integrity significantly decreased after 24 h of refrigeration at 58C (P # 0.05). Interestingly, no differences were found in PM at 0 and 24 h (P $ 0.05). The percentage of sperm cells with high generation of H 2 O 2 did not differ at 0 and 24 h (P $ 0.05), whereas the percentage of sperm cells with membrane peroxidation increased (0.56 AE 0.3 v. 2.24 AE 1.3; P # 0.05) at these periods. The percentage of viable sperm cells with low generation of H 2 O 2 had a significant decrease from 22.6 AE 11.2 at 0 h to 0.08 AE 0.1 after 24 h of storage (P # 0.05), although no differences were found in the percentage of viable sperm cells without membrane peroxidation (P $ 0.05). In conclusion, the cooled storage of subfertile spermatozoa for 24 h drastically decreased the number of viable spermatozoa with low generation of H 2 O 2 and increased the percentage of membrane lipid peroxidation, which is related to the decrease in sperm motility and increase in dead sperm. These results make it difficult to use refrigerated semen of subfertile stallions with poor semen quality in commercial breeding programs. 3 treatments: continuous suckling (n ¼ 11 ewes, 13 lambs), controlled suckling (n ¼ 10 ewes, 14 lambs) with 2 suckling periods per day for 1 h from Day 10 postpartum (pp), or early weaning (n ¼ 11 ewes, 14 lambs) with total separation of the lambs from Day 10 pp. The animals were evaluated in the interval from Day 12 pp to first estrus or to Day 60 pp. Dry matter intake was evaluated daily. The body weight of ewes and lambs and body condition score (scale 1 ¼ thin and 5 ¼ fat) of ewes were evaluated at lambing and at every 6 days after. Lambs were weighed at weaning. Estrus was monitored twice daily with a teaser ram. Blood samples for progesterone measurement were collected and ovarian ultrasonography was done at intervals of 3 days from Day 12 pp to first estrus or to Day 60 pp. Dry matter intake was analyzed over time, considering 9 periods, with PROC MIXED of SAS (2008; SAS Institute Inc., Cary, NC, USA). Body weight, body condition score, interval from lambing to first ovulation, and weaning weight were analyzed using the GLM procedure, ANOVA, and an F-test. The intervals from lambing to first estrus and to follicles with a diameter $5 mm were analyzed considering a Poisson distribution and the percentage of estrus manifestation was analyzed considering a Bernoulli distribution, by generalized linear models, using PROC GENMOD. The dry matter intake did not differ (P . 0.05) among treatments (2.3 AE 0.1, 2.2 AE 0.0, and 1.6 AE 0.0 kg day
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), but it differed over time (P , 0.05). The body weight gain (3.3 AE 1.0, 3.0 AE 0.9, and 2.1 AE 1.4 kg), body condition score gain (0.2 AE 0.1, 0.2 AE 0.1, and 0.2 AE 0.1), percentage of estrus manifestation (63.6, 50.0, and 54.5%), interval from lambing to first estrus (45.0 AE 3.9, 44.0 AE 7.2, and 32.3 AE 5.4 days), follicle with a diameter $5 mm (31.0 AE 3.3, 33.9 AE 3.0, and 34.9 AE 4.5 days), and ovulation (38.0 AE 3.6, 35.6 AE 3.9, and 26.5 AE 3.2 days) did not differ among treatments (P . 0.05). The dry matter intake was correlated with body weight in ewes that were submitted to continuous suckling (r ¼ 0.7; P , 0.01) and controlled suckling (r ¼ 0.6; P , 0.01), but not in those submitted to early weaning (r ¼ 0.2; P . 0.05). The body condition score was correlated with body weight in ewes submitted to continuous suckling (r ¼ 0.8; P , 0.01), controlled suckling (r ¼ 0.4; P , 0.01), and early weaning (r ¼ 0.5; P , 0.01), and with dry matter intake in those submitted to continuous suckling (r ¼ 0.4; P , 0.01). Weaning weight was lower (P , 0.05) in lambs subjected to early weaning (19.0 AE 1.0, 18.3 AE 1.0, and 15.2 AE 0.6 kg), but their health was not compromised. Continuous suckling did not delay the return to postpartum cyclic ovarian activity and did not influence the postpartum body condition of Santa Inês ewes and should be used by producers.
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EFFECT OF CHOLESTEROL ADDITION TO EQUINE SPERM MEMBRANE ON FERTILITY
F. P. Hartwig, F. P. Lisboa, G. A. Monteiro, R. R. D. Maziero, M. A. Alvarenga, F. O. Papa, and J. A. Dell'aqua Jr. São Paulo State University, Botucatu, São Paulo, Brazil
Artificial insemination with cooled-shipped semen has been widely used in horse breeding. However, some stallions, referred to as poor coolers, present abrupt fertility decrease when their semen is processed, cooled, and transported. Cholesterol incorporation into sperm membranes improves the quality of cryopreserved semen by increasing the sperm membrane stability and fluidity at low temperatures. Despite the beneficial effect of cholesterol addition on sperm quality, studies demonstrate that the presence of large amounts of cholesterol in the plasma membrane interferes with the physiological process of sperm capacitation and is detrimental to frozen equine sperm fertility. The aim of this study was to assess the fertility of cooled semen from good-cooler and poor-cooler stallions after adding cholesterol to sperm membranes. Two stallions were used and classified as good cooler (n ¼ 1) and poor cooler (n ¼ 1) based on the ability to maintain sperm progressive motility after 24 h of cooling at 58C. For classification of the stallions, the fertility history was also taken into account through the results of pregnancy per cycle using inseminations with cooled semen (,50% for poor cooler and .70% for good cooler). Ejaculates of these stallions were subjected to 2 treatments: control (CON) and cholesterol (CLC). In the CON group, the semen was extended to 30 Â 10 6 sperms mL À1 with skim milk-based extender (BotuSemen TM ). In the CLC group, the semen was extended as in the CON group plus 0.25 mL/1 Â 10 6 sperms of 6.1 mM cholesterol-loaded cyclodextrin was added. Afterwards, both treatments were cooled at 58C for 24 h. To test the fertility of poor-cooler and good-cooler stallions, 2 cycles from 25 mares and 2 cycles from 10 mares were respectively used. For both stallions, randomly for each mare, the inseminations were performed by alternating both treatments. If the mare was first inseminated with the CLC treatment, in the next cycle the CON treatment was used and vice versa. After 24 h of ovulation induction, the inseminations were done in the uterine body with 1 Â 10 9 viable cells. Statistical analyses were performed using the Fisher exact test and significance was set at P , 0.05. For the poor cooler, the CON treatment presented 44% pregnancy/cycle compared to 76% for the CLC treatment (11/25 a v. 19/25 b ). For the good cooler, both treatments presented 80% (8/10) pregnancy/cycle. The results suggest that the fertility capability of stallions is not affected by incorporation of cholesterol-loaded cyclodextrin to the sperm plasma membrane. Additionally, the utilization of cholesterol-loaded cyclodextrin may be an option to enable the utilization of cooled-shipped semen from poor cooler stallions for AI programs. Disorders related to oxidative metabolism, which occur in the production cycle of high-producing dairy cows (HPC) are more frequent during the transition period and early lactation. Blood concentrations of the enzyme superoxide dismutase (SD) are closely related to the activity of stabilizing conditions of oxidative stress (OS). It is very important to know the main mechanisms involved in regulation of metabolic events, to develop new strategies to increase the productive and reproductive performance of HPC. The objective of this study was to evaluate differences in pregnancy rates and pregnancy losses of HPC with different concentrations of SD with fixed-time AI (FTAI). The experiment was conducted on a commercial farm with 140 HPC (multiparous pregnant Holsteins). The evaluations of concentrations of SD were done from 21 days before birth to the day of the firstservice FTAI (75 days in milk), with intervals of 14 days. The animals were retrospectively divided into 2 groups (G1 and G2) in accordance with the average output from all cows in peak lactation (4-8 weeks). Data were analyzed using logistic regression to determine the pregnancy rates between groups. There was a time effect and group effect for the concentrations of SD (P , 0.05) only on the first day of FTAI (3054.4 a AE 37.4 and 3662.4 AE 42.1 b ) for G1 and G2, respectively. But this was not reflected in differences in pregnancy rates between the experimental groups (G1 and G2) and 30 (26.7 v. 31.4) and 60 (20 v. 19.6) days. Although the dismutation activity was high, it seems that the plasma concentration of this enzyme alone does not explain the effects of oxidative stress on fertility in HPC.
RELATIONSHIP BETWEEN CONCENTRATION OF SUPEROXIDE
EVALUATION OF THE PREGNANCY RATE OF FIXED-TIME ARTIFICIALLY INSEMINATED BOS INDICUS COWS USING HETEROSPERMIC AND MONOSPERMIC SEMEN
J. P. Detomini, R. R. Tirloni, C. V. Araujo, and L. R. Martins
University of Mato Grosso, Sinop, Brazil
The aim of this study was to establish a comparison between heterospermic and monospermic semen on the pregnancy rate of fixed-time AI Bos indicus cows. The experiment was conducted in the state of Mato Grosso, Brazil, during December 2010 and February 2011. Multiparous (n ¼ 173) and primiparous (n ¼ 204) Nelore cows, 45 AE 15 days postpartum, were evaluated on body condition score (BCS; score 1 to 9), and those that presented BCS between 5 and 8 were selected. Two protocols of estrous cycle synchronization were performed (PeCG and Pshang). Synchronization of the estrous cycle was achieved with the aid of the following protocol: on Day 0, all animals were treated with a progesterone vaginal implant with 1.9 g of progesterone combined with an IM injection of 2 mg of estradiol benzoate. On Day 7, an IM injection of 12.5 mg of dinoprost was administered. On Day 9, implants were withdrawn and the animals received an IM injection of 0.5 mg of estradiol cypionate. On Day 9, part of the animals (n ¼ 222) received an IM injection of 300 IU mg of eCG (PeCG) and the other part (n ¼ 155) had their calves removed for 48 hours (Pshang). All animals were inseminated 46 to 52 h after the end of the protocol. Cows were allocated randomly in 4 groups according to the donor male sample in the semen straw and groups were designated as MA (monospermic straw from bull A; n ¼ 110), MB (monospermic straw from bull B; n ¼ 102), MC (monospermic straw from bull C; n ¼ 108), and HT (heterospermic sample from bulls A, B, and C; n ¼ 57). Commercially available semen straws from Aberdeen Angus donors were used (ABS Pecplan, Brazil). Pregnancy diagnosis was performed 35 days after AI using real-time ultrasonography. Results are summarized in Table 1 . There was no statistical difference between MA, MB, MC, and HT in any group according to the chi-square test (P . 0.05). However, there was a remarkable difference in pregnancy rates among the 3 bulls tested considering both protocols, probably due to the variation in the ovulation moment. , and 1 Â 10 6 ) on fertilization rate was examined in experiment A. In experiment B, one dosage of female and male spermatozoa of 3 different bulls was used for timed AI in 31 heifers. Timed AI in normal-cycling cattle [13 h after gonadotropin-releasing hormone (GnRH) application] with detected corpus luteum (Days 8 to 13 of cycle) was carried out after induction of luteolysis and induction of ovulation [GnRH application 60 h after prostaglandin F 2a (PGF2) application]. Embryos and
